The primary mission of the Nutrition in Medicine (NIM) project is to provide tools to facilitate the nutrition training of undergraduate medical students. NIM has developed and distributed a CD-ROMbased nutrition curriculum to medical schools since 1995. However, the medical school environment is changing rapidly; there is pressure to do more in less time, and many schools are emphasizing independent and integrated learning. The need for a nutrition curriculum that is more flexible and more accessible has driven the evolution of the NIM curriculum from CD-ROM-based delivery into a more modular curriculum with Web delivery. Such changes facilitate access and eliminate the need for installation of CD-ROMs and the associated technical support issues. In addition, the instructional units are smaller and more modular. Eventually, the authoring system will allow instructors to put together a course to meet their specific instructional needs. Our future plans also include customtailoring that will allow students to opt out of learning material on the basis of pretest scores if they are already proficient in the content. In this update, we provide a detailed description of the new system and the rationale for the modifications we made. Furthermore, we describe how each change addresses barriers to nutrition education as identified from our surveys and others and from direct user feedback. These innovative strategies should allow a better fit of NIM within diverse medical school environments and help to promote incorporation of the curriculum into more medical schools.
INTRODUCTION
The mission of the Nutrition in Medicine (NIM) project at the University of North Carolina at Chapel Hill is to develop a core curriculum in nutrition for medical students that covers the preventive and therapeutic aspects of nutrition, spans the preclinical and clinical training of physicians, and is flexible and interactive. Since 1995 the NIM project has developed, updated, and distributed free of charge to all US medical schools a CD-based nutrition curriculum. This curriculum consists of 10 titles ( Table 1) and provides many opportunities for the student to apply knowledge and build experience; such approaches may result in greater success in preparing students to deliver health-promoting services confidently. Efficacy data for several of the titles have been published elsewhere, as has a detailed description of the curriculum (1) (2) (3) (4) .
In brief, each CD-ROM educational module contains lessons that teach basic nutrition science and center around patient cases. In the video case segments, the virtual mentor asks the student to apply the knowledge learned in the lessons. Interactive exercises and animations are included within lessons, along with pop quizzes and short case studies. Each section begins with learning objectives and ends with key concepts. Hyperlinked text in the lessons takes the user to the glossary section of the references where they can view a definition of the term; other items included in the references include diagnostic tests, nutrient allowances, a bibliography, and in the most recent titles, a supplement index. Three board-type exams are accessible at any time.
The curriculum topics and coverage are based on the American Society for Clinical Nutrition's consensus guidelines (5) . The currently available CD content addresses most other published recommendations as well, including most of the recently published Nutrition Academic Award's Nutrition Curriculum Guide (6 -11) . Content is developed by faculty of the Department of Nutrition at the University of North Carolina at Chapel Hill, which is part of both the School of Public Health and the School of Medicine. Furthermore, content review and direction are provided by an advisory board of medical educators and nutrition experts from academia, government, and industry. Because many medical schools do not have faculty who are experts in nutrition, this system provides a credible and consistent source of nutrition information for such institutions.
The CD-ROM system provides a means of delivering consistent nutrition education across institutions and instructors. Our database records indicate that this curriculum has been distributed to all 125 US medical schools, to most US osteopathic schools, and to 110 international medical schools. Ongoing surveys show that at least 129 medical schools use the modules in some way (92 US schools, 37 international schools), and an additional 56 medical schools are planning on using or are evaluating the modules for incorporation. Fifty US medical schools are actively using one or more titles as an integral part of a course. The purpose of this report is to describe the evolution of NIM in response to the barriers identified by us and others (4, (12) (13) (14) (15) . Ultimately, we expect these advances will help to reach our goal of incorporating more nutrition into the curriculum and will better meet instructors' needs.
RATIONALE
A recent editorial addressing the need for innovative teaching strategies in training future physicians in nutrition summarizes some of the challenges, which include the lack of time in the curriculum to add lectures or courses and the changing nature of how medical education is delivered (16) . Other barriers include an emphasis on curative medicine, which largely ignores the role of nutrition in disease prevention; competing topics; lack of a nutrition (17) (18) (19) . Although our surveys of NIM users indicate that the CD-ROM-based curriculum is helping to get more nutrition education into medical schools, they also served to identify several barriers to using the CD-ROM format as well as to incorporating more nutrition in general. These barriers and the new approaches we have taken to address these issues are summarized in Table 2 .
We agree with others that incorporating adequate nutrition education into the curriculum requires more innovative strategies (13, 16, 19) , and NIM is responding by making key changes in our computer-assisted curriculum. Our surveys tell us that most of the nutrition education at US medical schools is integrated into other types of courses (20) ; hence, there is a need for a flexible curriculum that can be incorporated into a wide variety of course formats. Numerous studies document the efficacy of computer-assisted instruction in medical education; knowledge, confidence, and clinical behaviors can be enhanced through these means (21, 22) . Our overarching goal is to eliminate some of the barriers to improve both the quality and quantity of nutrition instruction.
THE EVOLUTION OF NUTRITION IN MEDICINE
NIM is evolving to become even more flexible and accessible-the entire curriculum is moving to the Web (Internet: www.nutritioninmedicine.org). For medical school users only, registration (no subscription or fees required) and log-in are all that are necessary to view the course listings (Figure 1) . The Web-based curriculum will retain most of the features of the CD-ROM-based curriculum (eg, learning objectives, lesson content with embedded patient cases, opportunities for selfassessment, and applications through case scenarios with remediation, pop quizzes, etc). The look and feel of the program has been updated; there is more consistency in layout, functionality, and organization for users (Figure 2) . New features include increased accessibility of documents and interactive tools for downloading, sections on clinical skill building, and a continually updated resources section.
NEW CONTENT
Several online modules will be available beginning in fall 2005. With the launch of our online delivery system, we simultaneously released a new course: Pediatric Overweight. This set of modules builds and expands on the more limited obesity content contained in Nutrition and Growth. Pediatric Overweight presents a detailed overview of the problem and the etiology of overweight in the pediatric population and addresses prevention and treatment. With the alarming rise in pediatric overweight, this is a key topic for training future physicians. The full range of Web-based modules will be completed by 2007 and will be continually updated thereafter. 
MODULAR SYSTEM
A distinctive feature of the new curriculum is its modular approach to instruction. The Web-based curriculum will consist of multiple discrete instructional units. Each unit contains content designed to meet one specific learning objective; thus, these units are the building blocks of each learning module. This organization into smaller instructional units allows the NIM team to construct modules that are tailored to specific needs. For example, obesity coverage is listed as a top priority by nutrition educators and by physicians in practice (5, 11, 23, 24) . Currently, 2 different CD-ROM modules contain sections on adult obesity ("Diet, Obesity and Cardiovascular Disease" and "Diabetes and Weight Management"). In the past, students had to access both CDs for complete coverage. The NIM team is now able to construct modules that focus strictly on this topic by combining self-contained smaller units. Several standard modules will be available that are likely to meet the needs of many instructors; instructors can collaborate with the NIM team to further tailor modules.
This ability to tailor content should facilitate the creation of assignments that take into account both the knowledge level of the students and the time available in the curriculum. In addition, the content from the existing NIM titles will be available in shorter, more time-manageable learning modules. Being able to access smaller, more targeted instructional units may help faculty to bridge gaps in knowledge and awareness that have been identified by us and others (25) .
OTHER MODIFICATIONS
Another distinctive feature is the new format for the Case Practices; these video segments are shorter and more targeted to focus on specific clinical skills. This modification makes the most effective use of limited time in the curriculum and portrays the reality of clinical practice today.
We have also added several new features: Page Notes, User Notes, Options, and Outline. Page Notes provide information specific to a page's content, for example, a citation or other relevant resources. In addition, it will contain the date the information was last reviewed or updated; we expect this will be extremely useful to the instructor. In fact, this has been used as one way to gauge reliable and credible sources of Internet information by the now defunct Tufts Nutrition Navigator and others (26, 27) . User Notes enable the instructor, student, or content reviewer to take notes electronically as they proceed through the module; these notes can then be e-mailed to the instructor or student (or to us to provide feedback) or they can be printed out. The print function under Options (accessed from the menu bar) allows an entire lesson page to be printed out. The Outline feature can be used to navigate the content or to provide a quick overview of a module's content in a familiar outline format. Many of these additions are a direct result of user feedback.
UPDATING CAPABILITY
Because nutrition science and guidelines constantly evolve, a comprehensive curriculum must be able to do so also. A distinct advantage of the new system relates to the ease of updating material and the immediate accessibility to that information once it is posted. The lengthy process of testing, CD-ROM pressing, and mailing of the past is bypassed. For example, with the release of the new MyPyramid graphic, the old Food Guide Pyramid was replaced and available in our content almost immediately. In addition, any identified gaps can be more easily filled with the modular approach. If a module on women's health was desired, for example, most of the components are already available; the addition of a few new units could complete the content. Such rapid updates and changes simply were not possible with the old system.
INSTRUCTOR TRAINING
In a previous publication, we reported that faculty need 1) to be shown how to use and integrate computer-assisted instructional tools into their courses, 2) adequate support in terms of training and technical problem-solving, and 3) easy access (4). Many of the changes to the curriculum described above address some of these issues. Another innovative approach to getting nutrition education into the curriculum has been to initiate an effort to help train the trainers. An instructor workshop, held by NIM for the first time in 2004, provided the opportunity to exchange information, share ideas to overcome barriers, learn about implementation experiences from other faculty who were using the programs, provide an update on future directions, and get specific feedback. Instructors stated (both at this meeting and on our 2001 user survey) that Web delivery and access would help the most to promote implementation of the curriculum. Workshop instructors also noted the ability to tailor the content as a major advance and requested periodic workshops to learn about customizing tools and ways to implement the programs. In addition, they voiced the need for impact evaluation data. All of these issues are FIGURE 3. Interface for instructor authoring. We plan to make it possible for instructors to select from among the course components offered in Nutrition in Medicine (NIM) to create their own customized courses. Instructors will be able to search for content units (right panel) and drag them into course modules that they are creating (left panel). Once having done so, they can rearrange the ordering of units and then post the course on the NIM website for their students to access. This feature should be available in 2006. addressed, or are on their way to being addressed, with the new capabilities of the NIM curriculum (Table 2) .
FUTURE DIRECTIONS
Our coverage is expanding beyond basic nutrition science toward the clinical skills relevant for third-and fourth-year students. Specifically, we are adding instructional components on diagnostic procedures, algorithms for clinical interventions, and expanded interactive case discussions.
Soon, individual instructors will be able to build their own modules by putting together combinations of teaching units that meet their specific instructional needs. A Web-based support program (Wizard) will allow authorized instructors to choose the module that most closely approximates their instructional needs and then add or delete units as they see fit. A preliminary prototype interface is illustrated in Figure 3 . The left-hand side of the module builder window displays the components of the module under construction. Thumbnail images of the individual pages within a selected unit are shown next to the list of instructional units. The right-hand half of the window is used to search for and display units that might be added to the module under construction.
Another focus of our development efforts will be on evaluation. For this purpose, we will construct units containing specialized test questions that broadly target the content under evaluation. The responses to the questions will be collected anonymously and used to assess knowledge gain. On the basis of the findings, test questions can be refined and the instructional content of the unit improved. The users will not be burdened significantly by the evaluation process because evaluation questions will be used sparingly and will be randomly distributed among users. In addition, each question will be followed by detailed remediation and will thus contribute to the learning process. This seamless integration of evaluation into the instructional flow will support a continuous process of iterative improvement of the instruction. In addition, pre-and posttest capabilities round out the evaluation features of the Web-based system. These same evaluation components will eventually be used to implement an adaptive instructional model. Depending on their performance on pretest questions, students will not have to spend time studying material they are already familiar with and will be guided only to units covering new topics or specific knowledge gaps. As shown in an earlier study, such adaptive instruction can optimize valuable curriculum time (28) . Ultimately, all of our interactive tools, clinical guidelines, and other relevant practice statements will be available from the menu bar so that students and instructors can access them directly.
CONCLUSION
The new innovative features of the NIM curriculum will make the programs more accessible and better suited for the changing face of medical education. We expect that our Web-based curriculum will aid instructors with course preparation and facilitate training of future physicians in this critical area.
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